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2471ﬁnding to trigger further evaluation. Many of the
indicators of RV pathology mentioned by Zaidi
et al. corroborate the initial and ensuing reports of
our group on this entity that detailed the pheno-
typic overlap between an athlete’s heart and ARVC.
As we recently demonstrated, differentiating be-
tween these entities may be far more complex than
electrocardiographic assessment and may even
require careful assessment of RV function during
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T-Wave Inversion in Athletes May Be Key to
Best ManagementWe are grateful to Dr. La Gerche and colleagues
for their interest in our paper (1). They cite
their recent study that presents an intriguing
anatomic explanation for T-wave inversion (TWI) in
athletes, namely, that training-induced lateral
cardiac displacement presents a greater proportionof the right ventricle to the anterior precordial elec-
trocardiography leads, creating negative repolariza-
tion potentials (2). Although this hypothesis has merit
from the perspective of vector cardiography, it seems
unlikely that cardiac rotation alone should account for
the spectrum of repolarization changes in athletic in-
dividuals. The authors illustrate their hypothesis with
an example of marked lateral cardiac displacement in
an athlete, yet the corresponding electrocardiogram
reveals only very subtle T-wave changes. This is in
stark contrast with the deep TWI, often in excess
of 0.5 mV, that is frequently present in healthy
athletes. Additionally, one should not discount
completely the potential role of the left ventricle,
which may constitute 5 times the mass of the right
ventricle in some athletes, in the genesis of T-wave
changes. The similarity between TWI in endurance
athletes and patients presenting with acute anterior
myocardial infarction is remarkable; we previously
demonstrated left ventricular wall thickness to be an
independent predictor of TWI in athletes (3).
Perhaps the most persuasive argument against
a simple mechanical explanation for TWI can be
found in the 14% of African and Afro-Caribbean
athletes who reveal deep anterior TWI (3,4). It
seems unlikely that lateral cardiac displacement
should account for this striking anomaly in so many
cases. We previously documented right ventricular
(RV) dimensions to be similar in black and Cauca-
sian athletes and found no association between
RV size and TWI (4). The aforementioned study
from La Gerche’s group supports the latter ﬁnding;
therefore, it is difﬁcult to understand the proposed
mechanism behind training-induced lateral cardiac
displacement if not driven by ventricular enlarge-
ment. The associations between athletic activity,
cardiac rotation, and anterior TWI reported by La
Gerche et al. require corroboration in longitudinal
studies of athletes in various states of detraining
before any causal relationships can be inferred.
We agree entirely that anterior TWI in the context
of sinister cardiovascular symptoms should raise
suspicion of primary or indeed exercise-induced
arrhythmogenic RV cardiomyopathy. We also agree
that the high prevalence of anterior TWI in asymp-
tomatic athletes suggests physiological remodeling in
most cases. However, these repolarization changes
probably represent the complex interplay between
structural, functional, and electrical remodeling
forces that we have yet to fully comprehend.Abbas Zaidi, MD
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Echocardiography–
Derived Longitudinal
Dysfunction
A Novel Starting Point of the Hypertensive
Patient’s Journey Toward Heart FailureWe read the CARDIA (Coronary Artery Risk Deve-
lopment in Young Adults) study with interest (1). In
2,479 subjects (average entry age, 25 years), high
cumulative exposure (over 25 years) to systolic and
diastolic blood pressure (BP) was not associated with
left ventricular (LV) ejection fraction but with lower
longitudinal systolic and early diastolic strain rates
derived by speckle-tracking echocardiography (STE).
Few CARDIA subjects had BP exceeding treatment
thresholds at any stage, and the BP effect on LV
function did not have a speciﬁc threshold. In theeditorial, Marwick and Venn (2) point out that,
because of the recognized prognostic power of strain
parameters, the use of STE surpasses the informa-
tion provided by LV hypertrophy and allows identi-
ﬁcation of subclinical target organ damage that could
make an individualized approach easier.
The CARDIA study data ﬁnd support in the litera-
ture. Young, newly diagnosed hypertensive patients
had reduced global longitudinal strain (GLS) com-
pared with both young sedentary control patients and
athletes, and the magnitude of GLS was associated
with the degree of the estimated LV ﬁlling pressure
(E/e0 ratio), independent of the afterload burden
and LV mass extent (3). Early reduction of GLS was
found in borderline pre-hypertensive patients iden-
tiﬁed on the basis of ambulatory BP monitoring
(4). LV longitudinal function, strictly depending
on subendocardial ﬁbers, was strongly affected by
the presence of myocardial ﬁbrosis (5) (i.e., the
main determinant of diastolic dysfunction). Taken
together, these observations open important paths
for the diagnosis of heart involvement and manage-
ment of young uncomplicated hypertensive patients.
A new era is dawning in which meaningful functional,
but also feasible and reproducible, parameters corre-
sponding to longitudinal strain measurements, could
extend traditional structural hallmarks such as LV
mass and hypertrophy.*Maurizio Galderisi, MD
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